Materials and methods Male Wistar rats about seven weeks of age were randomly divided into four groups, and were acclimatised to the animal facility for one week before the start of exposure. The exposure system was the same as that described in our previous report.5 The food intake of control and lower dose groups was restricted according to the intake of the highest dose group to minimise differences due to nutrition. The rats in the exposed groups inhaled 50, 100, or 250 ppm of EO for six hours a day five days a week from Monday to Friday for 13 weeks. The rats in the control group were exposed to clean air in an identical system. Six rats were used in each exposed group and 12 in the control group. The concentrations of EO were repeatedly monitored by a gas chromatograph equipped with a flame ionisation detector.
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The rats were killed using an overdose of ether about 40 hours after the last exposure and the testes and epididymides were removed and weighed. One testis from each pair was fixed in Bouin's solution, embedded in paraffin, and stained with periodic acid Schiffreagent (PAS) and Gill's haematoxylin for light microscopical examination. 5 The other testis was used for the measurement oflactate dehydrogenase X (LDH X) activity in the cytosol fraction. The decapsulated testis was homogenised in four volumes of 1-15% KC1 solution with a Potter-Elvehjem homogeniser. The homogenate was centrifuged at 105 000 g for 60 minutes, and LDH X activity was measured in the supematant by the method described by Meistrich et al 7 using a-ketovalerate, a specific substrate for this isozyme. Protein content of the cytosol fraction was determined by the procedure of Lowry et al.' One epididymis from each pair was divided into two portions (head and tail plus body) and sperm numbers in these portions were counted by the method described in our previous report.9 The appropriate part of the epididymis was homogenised in a 90 ml saline triton merthiolate solution (STM solution; 0-15 M NaCl, 0 05% (v/v) triton X-100, and merthiolate to give 0-25 M thimerosal) with a semimicro Waring blender for 1-5 minutes. Sperm present in the homogenates were counted with a haemocytometer. The tail of the other epididymis was opened by a razor and the sperm were squeezed into a 0-1 M sodium phosphate buffer, pH 7-2. The 1A) , and in the 50 and 100 ppm exposed groups. We could not find any appreciable morphological alterations among these groups. In the 250 ppm group, some seminiferous tubules had a reduced diameter (fig 1 C) , focal vacuolation of the seminiferous epithelium, and germ cell loss ( fig 1B) . A few degenerated maturation phase spermatids were seen in the lumen of seminiferous tubules ( fig  1C) . These abnormalities were not seen in the other groups, where the tubules appeared normal and well preserved. There were no changes in the interstitial area in the treatment groups compared with the control.
ACTIVITY OF LDH X IN THE TESTIS
Activities of LDH X in the cytosol in all the exposed groups were not different from the control group. The mean activities were 48 1 (SD 4 3) nmol/min/mg protein in the control group, 48 7 (SD 6 7) in the 50 ppm group, 48-5 (SD 4 0) in the 100 ppm group, and 53-4 (SD [3] [4] [5] [6] in the 250 ppm group.
SPERM COUNT IN THE EPIDIDYMIS
The sperm counts in the head of the epididymis in all the exposed groups were similar to the control group but in the tail plus body of the epididymis the sperm count was lower in the 250 ppm exposed group (fig 2) .
SPERM HEAD ABNORMALITY
The sperm head abnormality rate increased only in the 250 ppm exposed group (fig 3) . gives the result of all the stages of meiosis, spermiogenesis, and transition in the epididymis. The fraction of total abnormal sperm heads in the epididymis increased only in the group exposed to 250 ppm EO, but when abnormal sperm heads were classified into immature and teratic types, the rate of teratic types increased in all treated groups but not in relation to the concentration of EO. The rate of immature types of sperm heads increased only in the 250 ppm group. These data suggest that the two types of abnormal sperm heads were made by different mechanisms. The immature germ cells are often sloughed from the seminiferous tubules by In summary, we found that subchronic inhalation of EO affected spermatogenesis. At more than 50 ppm, the numbers of teratic sperm increased in the epididymis. Also, at 250 ppm testicular and epididymal weights and the sperm count in the tail of the epididymis decreased and the numbers of immature sperm in the epididymis increased. 
